Characterization of a yeast sporulation-specific P450 family protein, Dit2, using an in vitro assay to crosslink formyl tyrosine.
The outermost layer of the yeast Saccharomyces cerevisiae spore, termed the dityrosine layer, is primarily composed of bisformyl dityrosine. Bisformyl dityrosine is produced in the spore cytosol by crosslinking of two formyl tyrosine molecules, after which it is transported to the nascent spore wall and assembled into the dityrosine layer by an unknown mechanism. A P450 family protein, Dit2, is believed to mediate the crosslinking of bisformyl dityrosine molecules. To characterize Dit2 and gain insight into the biological process of dityrosine layer formation, we performed an in vitro assay to crosslink formyl tyrosine with using permeabilized cells. For an unknown reason, the production of bisformyl dityrosine could not be confirmed under our experimental conditions, but dityrosine was detected in acid hydrolysates of the reaction mixtures in a Dit2 dependent manner. Thus, Dit2 mediated the crosslinking of formyl tyrosine in vitro. Dityrosine was detected when formyl tyrosine, but not tyrosine, was used as a substrate and the reaction required NADPH as a cofactor. Intriguingly, apart from Dit2, we found that the spore wall, but not the vegetative cell wall, contains bisformyl dityrosine crosslinking activity. This activity may be involved in the assembly of the dityrosine layer.